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mﬁw front end gEnerates six anmuls beams [(9-C 1.d4. and iS.cm 0.4.] Tor ingut o the
suwer amplifiers. A pulse 13 switched owt of the ascillater by & series of Pockeis ceils Setwsen
+rossed polarizers. The pulse 15 them directed Ywough tei series double-discharge preaspliifiert,
3719t 120 six Deass 4ed ampiified o 90 J per beam by three parallel dual-Deam dr ver mogules.

A prototype ome-bed system s being assemblec in 4 IASL lac-ratory. It wtilizes an interim
ascitlator, similar to e ARlles oscillator, commercial premmplific-s [Lumgvics Model 5 =g Mode!
§ZE:. and oae BRIt of 2 dual-besm oSriver mplifier. The O0sciilater-pramelifie” sa:rticn has bean
testad ad produckd = utout of 4 J, slich is 3 factor of 2 sbove the design requir-ment. Small.
signil-gata Seasurements are underwdy on the dariver 3t LASL. The electrical chararts-istics of the
2river stre Drevigusly Jetermined it the wveador's plaat, Systems, Science and Softws-¢ in haywerd,
Caitfernia, Tha remaining Dee oriver modules and the second half of the first unit we schequled
@ e reltwered in 1580. Figure & is 2 photogriph of thwe glectron-besm-controlied driver smplifier
apoule *mytaileq ie 3 LASL Isboratory.

A development grogriam 5 underway for tha fimal Mtares oscillator. Tais uait is cesigned to
SroOuCE . ME limy A I ms: an3 't will De mwitilime ‘up 0 sl with ean ling separately com-
trolleg ang secectec. Sim ow oscillaters at the l-i eve! wi!l proauce the lincs.

Siwar ‘gh‘f-;or

ite power aepiifer, shown i Stg. §, has a single, cyiingrical, grid-comtrolled, cold-ca
eleCiran Jun surrsueoRd By 12 large-dperture (07 electron-bemm-sustained discharge sectacs.
Each sower ampiifier is oesignes t0 deliver 1d kJ and the sin xoduies will provide the 100 i re-
Juired ‘or Jeitvery to the target. A fulle-scale prototoype of one axial section of the power ampli-
¢imr wis Dutlt arc us:tg ic confirm the Dasic Antares design with regard to mechanscal, electricai,
e oplicai sermmeters.’-® This Drototype progrim wds successfuiliy completed ang the unit has
teem aydtTaDe 0 il Ml.d! Antires cORDOnents under realistic operating roagit:ansg,

e mnular Dean ‘- the front end (<00 J) entars the power aplifier where it s split intg
i separate eams. Zach of ‘hese 35 mplifiec Curing the tad Dasses through the four dischirge
-9 Cny enere WIroxwgte’y 08 of the stored enercy 5 extracted in i ns.  The discharge chambers
tre Speratec it 1E{{ torr «tth 2 1:8::N;:C07 'aser Jas mixtire.

The electron gun has Seen Ze'ivered te LASL and ‘s being issesblea for a sedarite test orcgram
12 Imaractesize s performance efore ‘T is installed in the power mplifier. Electron-beam ur-
fieerty, Sun turrent, (PCT-10-5hOt Tepedtatilily, and other parsmeters =i'! be measured. A secarate
“aiTtty for s tasitng nas beer Completes. This alectron-gun testing w11 start n Sovemper (97§
ImC 5 Screduies iC be toD'ete ‘n Y3y 196C.
“wC Oo0ete Dower WDiifier Juter she'lls have been fabricated. (One, the optica’ test tec, ‘s
Se =y 255880 eC *or 2 “u'l.sca’e installation ang test of cotical ing optical-aligmment cceponents.
“re secong =i'! nouse re tischarge chambers ana the electron gun which make up the first power
agtdter. L ozomp'ete &'ectr-cal cmeckout Of the mp.ifier ‘s scheguled for che curmer of 1580.
The cumpIng thawCers NG SuPPOrt stands iave Deen celivered ing ‘nsta’ ation has s.artic.  (nce the
;e04-3te eectmicy’ APe SCTUcy’ cneckouts have been completad the first power amp!'fi:r 15 scheduied
"I Iravice 1 Tean %) tMe tavzel cnamber ‘n early [982. This is the first beamliine milestone.

urgsl :isteﬂ'

ne Antares carget System consists Of six, i.S-m-diameter vacuum beam-tutet, Six turning cham-
Ters, & target cmamfer, 4 target space frame to ho'1 the turning ang focusing mirrnrs, anc the tar-
Fe: D20s'tione.  The target dutlaing with its l.8-m-thick concrete walls ang l.S5-m-thick roof has
teen [ompietec ang the tu~n'ng Cnamier base clates rave Ceen instailed on their 1.6-m-thick con:rete
“cct-res.  Iastatlation of thne beym tubes has Cegun and the targjet vacuum system s schegulec to be
corpleted n WMoy 19EG. The ‘arget space frame is now Laing designed 2nd g estreatec 0 Se fasri-
sates ang 'nstyieg by June .5E6C. The target pos.tioner Zesian s based on the successfu. He'ios
“ce-3t-oral empers¢ace. A prelotyTe will be instaliec in the space‘rame for Leamline No. | tests,
2918 ah'Ch "t a'i! be retrof tted 10 finadl zonf‘guratien for full six.beam Operation.
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power mmplifier electrow gun is dr-iven by a 7C-kJs Marx generator (600 xv, 40 kA). A pro-
totype of this gun pulser has bDeen assembled for the initial electron-gun test in the sgporate
factlity.

A total! of 5.4 M) is required for the g94s discharge of the Antares power aplifiers. Each
anmyler section of : power aplifier is engrgized by a single 300-kJ Marx generitor which delivers
sore then 200 XA at 550 kV. A totai of 24 Marx gemerators with an energy storage of 7.2 MJ are
being fabricated for the complete Antares sys to provide an adequate energy margin. A 30C-kdJ
Marz generator was built ww tested at LASL.? This unit was bui't to test components such as
Spirx ips and resistors, as =¢l) s systeu jitter and prefive rate. The Antsres Marx generators
were submitted ¢c iadustry for b5id. Naxweil Laboratories, Inc. has completed fabrication of the
Antares prototype Marx generator (Fig. 6). Evaluation and acceptance testing of this unit is in
progress. The four Aarx gemerators required for the first power amplifier test are scheduleg for
delivery in March 1980. -

tic
"s?. Targe aptics for Antares comsist ,n salt (NaCl) windows manufactured by Harshaw Chemical
0., large metal arrors shich are J:amoONC tu-ned at Lnfon Carbice (orporation’'s Y-i2 Plant in Jak
Ridge. N, anc precision, motor-griven, mirror positioners.

The 45.ca-giameter, J-cm-thick MIC) windows are the resylt cof an extansive development program
3t Harshaw. Antares requires 77 of these windows with each power amplifier utilizing 12. The pro-
duction facilities hive Deen Cc mpleted ana 28 winoow blanks have been forged. A prototype 4f-cm-
aiamgter «indow has been comp'eted and evaluated. The window frames shich are used as shipping con-
tainers have been designeg. The first Antares windows =i!! be celiverec in February 1580.

The 3F0T eiwrrors utiiize a i-sm-thnick ccpper coating piated on I-cm-thick 3luminum substrates.
‘rototype wirrors have deen measurvg; & surface finisn of 2 _in. peak-to-valley ana a figure of less
than cne wave in the v iidble have beun achievea. Sudstrates have teen fabricateg ind the Antares
proguction is underwdy. Over 400 of these large [43-cs « Ji-cm;, trapezoidal-shaped mirrgrs are
required for Antares. The diamong-turning technology provides 3 cost-effective methog >f achieving
an cptical finish on non-Circular mirrors.

Prototype mirror pcsitioners have been completed ard are teing evaluated. These pcsitioners
Jravioce 31.i-.radisn-per-step -~espo'ution over approximately 3 l-gegree range with good linearity.
Inta! apasurements Show Tepedtability of better than ] uragian cver the full range of . Jegree.
23410, approximate’y 4CC of these J0sit oners are required for Antares. '

4ligmment ang Diagnostics )

Yhe 1. gnment system provides 3n automatic control of the beam fram the front eng %7 the target.®
A nusber of wmir-ors are mwtor-controlled %o 3irect the Sean through the system. A comp'ete Antares
sector Seam 'ine is deing instalied ‘n the Jptica! Evaluation Latoratory at _ASL to evaluate the
performance of two versions of aligrment systems. The “irst, the “see-through™ System, ut:lizes an
aptical telescope ang !ights at the wirror centers. The second is 2 flip-in system using therwme-
power oetectors. The actual Antares mirrors, mirrdr positioners, and aligrment narzware w:ll De
J%e0 °*n this evaluation.

"he diagnostic sysiem monitors the performance of the laser. (alcrimeters ara Cower meczers
messure the erergy at the ‘ront end. Aaditiondi caiorimeters are useC to measure the energy enter-
1ng the power mmplifier from the front ena and eacn of the 12 beam sectors at the 1nput %0 the
aplifying region. The Jouble reflection from ihe wedged output salt winaows is directed to a large
10.5 m, surfa.e absorbing calorimeter and power meter tin the tyrning champer tc Teasure the tota!
outent of the power amplifier. A box calorimeter is gdesigned to measure the outpu! 'ntn the targzet
chamber. Also, a afagnostic spool is being fabricated which will cont2in a voiume aisc cCaiorimetar,
power meters and beds Quality measuring devices to measure the full power gutput beam characteris-
tics of each power amplifier before it is connected to the beam tube. Prototypes of trese c.lorim-
eters are being fabricated for testing and calibration.



Canlral Sysiem
Abares control systﬂ.’ shown 1n Fig. 7, 15 2 faur-level hierarchical nelwork of L1 mini-
comguters and approsimately 90 microcomputers.  The lop-leve] compuler, the Inteyrated Control
Ceater fICC). provides the integrated conleal of the ealire Antares system. Only one of Loese unils
iy raquired. The secund. leve | computar, ‘ulyvies (cntrol Cenler (3CC), provides intdividual control
of each sajor Antare, subsystem, wuch a8 the front end. Four of these unils ore utilized. The
third-levs] compuler, Besm-Line Controller (BLIC), control: the Fesm lines in the Laser Hall. There
t< gnre computer per beanline far a2 (ota)l of sta.  The fourth-level computer, Machine Interface
Processor M1}, provides the inlerface with the hardware awl executes Lhe riquired control func-
ttens. About 150 of these anils ire located throughaut the wystem, near Lhe hardwaie they control.

All of the cormections Letween the M) < which are located 1n & high-lavel pulsed-¢ leciromegnet o
eny \ranmentl and the upper-level compyters located in cesmls shielded rooms, are via fib-r-optlic
cabley to &) iminale \ramient ialerference,

AL the present thee, the (L compuler, the S0 camputers, | aof the BLC comprilers, and approxi-
mate'y 1S of the sachine \nlerfae micrcumpulers have heen recetved., LALL engineers are wriling
progras., debugging prigrams, and providing simplation of required nperating andes using Lhese com-
pulers. Alvwwo, additiomsl M*s are being installed in the tlectron tan lest bacility far evaluattion
unider typloal operating condil fans,

"whedule

" A susmary of the Anlares, ‘ahedule i4 sho-a In Hig. B. The Firsl power saplifisr iy being in-
~talled in the | aser Hall while the construction 1. being (gapleted. The enlive Antares byl lding
vomples i+ Loheduled tor complelion in March 198U,  The tront end tor tean Line M. 1 will be cum-
pleted and ready o inlerfae w th poser mplifier Moo 1 in November [9H0.  The tarsl four yan
pulner. amd Tisst qua pulser will e inttalled and checkad aut o June [9%0,  Power splitter Mo, |
in whedgled 10 e completely -hecked out in the [aser Hall by May 19510 The major milestone, Hewn
.inee M. i ointa the Larget chasber, will be completed tn oearly 19 he final completion 0 the
Antare:, <y.tem 1= oheduled Tor Jangary [04,

Ak tw i leedojeme-nt
U would Vike o Mboowledge the contr thutions of my  olleagues on the Antares leam sl The Lo

Slagees, Lovent it D aboratory.

Hi-leren g,
Voo 00 Jamen, “Feview aml talygs af Antare. ® ’nd Interaat lgnal Puloed Fower Conterene, Lgblbot b,

Tesnaey, dumes 1014, 9/

Booho Ttane, G L ko 00 S lvernan ], *The Antaces Daver Pomer Aaplitaer,® Cnd [nternational
Fuised Power fonterence, tubboch Teras Jume 1. 14, 1979

oW [ deland, U0 10 Ganley, MO P vecher, and o WL ford | 0 Plarge Apertare Discharges,
fieetron Hewm untained (O Amplifiees " Ceventh Symposium on bngineer v Probleas ot Tas on
Pegearth, Proeytile, Tenpecae, (0 tobe W K0 17T

Voodo Lo dedamd, ot oald, “Antares Fratotype Power Amp b e, Final Keport  ® dos Alamos Loientb il o
Paboe atiny repoct (A 7186 Cayly 1978

Loor s e, L Bk tord, 0 santen, and W daree o T I0G-RL CGU-RA Mare Madule for Antares * 'nd
International Palyed Power Conterenoe, talibock, Tesas ) June 1214 19/,

oo AL L Carman, et TAntarer, Heam Aligoment oy tem,t Proco LAY Lomterence on Opties 790 Lo
Alaman,, NM, May 19/,

/ PooMGhet, A Hirrarchical Teew Slractured tonlrol Nelwork tor the Antarey Taver bac ity ®
submitted 1o e Liest International Micra amt Mind tomputer Conference,  Houston,  Tewas,
November 14 o, J9/9,

Michaeel 1, Thuat, “Piber tptie, and Micraprocessors . A tontrol Syctem Solubion tor the | aae
Fusion Toviroment " NEPCONZWE D conterence, Anaheim, calitornia, bebraay JB-Macch o, 101,



Figqure Captions

1. Antares Elock diagram.

2. ‘Antarﬂs racilities model.

3. Antares tacilities vnder constbruclion.
4, fronl-end driver amplitier.

. Antarces power amplatier,

b, Protaotype Antares Marx modube.

/. Conlrol syslem block diagram.

. AnbLares cummary schedule,
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